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THE CLAIMS 

1 . A prodrug comprising: 

(a) at least one therapeutic compound; and 

(b) one or more PEG polymers and/or oligomers, each joined to a bonding site on the 
5 therapeutic compound by a hydrolyzable bond, said PEG polymers and/or oligomers 

each: 

(i) comprising a straight or branched PEG segment consisting of 2 to 25 
polyethylene glycol units; and 

(ii) optionally comprising a salt-forming moiety. 

10 2. The prodrug of claim 1 wherein the one or more PEG polymers and/or oligomer(s) each 
consists essentially of from 2 to 20 polyethylene glycol units. 

3. The prodrug of claim 1 wherein the one or more PEG polymers and/or oligomer(s) each 
consists essentially of from 2 to 15 polyethylene glycol units. 

4. The prodrug of claim 1 wherein the one or more PEG polymers and/or oligomer(s) each 
15 consists essentially of from 2 to 10 polyethylene glycol units. 

5. The prodrug of claim 1 wherein the polyethylene glycol oligomer has a number of 
polyethylene glycol units selected from the group consisting of 1, 2, 3, 4, 5, 6, 7, 8, and 9. 

6. The prodrug of claim 1 wherein at least one of the one or more PEG polymers and/or 
oligomer(s) comprises a salt-forming moiety.^ 

20 7. The prodrug of claim 6 wherein the salt-forming moiety is selected from the group consisting 
of: ammonium, hydrogen, sodium, potassium, lithium, calcium, carboxylate, chloride, 
bromide, iodide, phosphate, sulfate and mesylate. 

8. The prodrug of claim 1 wherein the therapeutic compound comprises etoposide. 

9. The prodrug of claim 1 wherein the therapeutic compound comprises a etoposide analog 
25 which retains some or all of the therapeutic activity of etoposide. 
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10. The prodrug of claim 1 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of the 
polyethylene glycol oligomers). 

1 1 . The prodrug of claim 1 which, when delivered via the oral route of administration, provides a 
therapeutically effective dose of the therapeutic compound to the blood. 

5 12. A pharmaceutical composition comprising: 

(a) a prodrug of claim 1 ; and 

(b) a pharmaceutical^ acceptable carrier. 

13. The pharmaceutical composition of claim 12 in a form suitable for oral administration. 

14. The pharmaceutical composition of claim 12 in a form selected from the group consisting of: 
10 tablets, capsules, caplets, gelcaps, pills, liquid solutions, suspensions or elixirs, powders, 

lozenges, micronized particles and osmotic delivery systems. 

15. A prodrug comprising a therapeutic compound joined by hydrolyzable bond(s) to one or 
more PEG oligomer(s) selected from the group consisting of: 

O R 
II I 

— C-(CR&— N-CH 2 CH 2 (OC 2 H 4 ) m OCH3 (Formula 2) 

1 5 wherein n is from 1 to 7, m is from 2 to 25, and R is a lower alkyl; 

0 0 R 

II II H I 

— C-(CH2)5— C— N— (CHdj— N-CHzCH^OCjH^OCHa (Formula 3) 

wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, and R is a lower alkyl; 

0 0 R 
II II H | 
— C-(CH£z— C— N— CH 2 CH 2 (OC 2 H 4 ) r N-CH 2 CH 2 (OC 2 H 4 ) m OCH 3 (Formula 4) 

wherein n is from 1 to 6, m and r are each independently from 2 to 25, and R is a lower alkyl; 

O O R 

II II H I 

20 C— (CH 2 ^ C N (CH 2 )£ N— CH 2 CH 2 (OC 2 H 4 ) m NH 2 (Formula 5) 
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wherein n is from 1 to 6, p is from 2 to 8 and m is from 2 to 25 and R is a lower alkyl; 

O O R 

II II H I 

— C-(CH2)— C— N — (CH^— N-CH 2 CH 2 (OC 2 H 4 ) ni NH3 + X- (Formula 6) 

wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, X" is a negative ion; 

0 0 R 1 

II II H I 

— C-(CH2)— C— N — (CH^— N-CH 2 CH 2 (OC 2 H 4 ) m NHR 2 (Formula 7) 



wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, and R 1 and R 2 are each 
independendy a lower alkyl; 

0 0 o 

II II H II 

— C-^Hz)^— C— N— CH 2 CH 2 (OC 2 H4) m OCH 2 — C — ^(CH^CHaJz (Formula 8) 

wherein n is from 1 to 6, p is from 2 to 8 and m is from 2 to 25; 

O O 
II II 

— C-(CH 2 ) n (OC 2 H 4 ) m O(CH 2 )- C— O-X* (Formula 9) 

wherein n and p are each independently from 1 to 6, m is from 2 to 25 and X* is a positive 
ion; 

O R 1 
II I 

— C-(CH 2 )^-N-CH 2 CH 2 (OC 2 H 4 ) m OCH3 (Formula 10) 
R 2 

wherein n is from 1 to 5, m is from 2 to 25, and wherein Rl and R2 are each independendy 
lower alkyl; and 



x 

(CH 2 ) n CH2(OCH 2 CH2) m OCH3 (Formula 1 1) 
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wherein n is from 1 to 6, m is from 2 to 25 and X' is a negative ion. 

The prodrug of claim 15 wherein one or more of the polyethylene glycol oligomers) 
comprises a salt-forming moiety. 

The prodrug of claim 16 wherein the salt-forming moiety is selected from the group 
consisting of: ammonium, hydrogen, sodium, potassium, lithium, calcium, carboxylate, 
chloride, bromide, iodide, phosphate, sulfate and mesylate. 

The prodrug of claim 15 wherein the therapeutic compound comprises etoposide. 

The prodrug of claim 15 wherein the therapeutic compound comprises etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 15 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomers). 

A pharmaceutical composition comprising: 

(a) a prodrug of claim 1 5 ; and 

(b) a pharmaceutical^ acceptable carrier. 

The pharmaceutical composition of claim 21 in a form suitable for oral administration. 

The pharmaceutical composition of claim 21 in a form selected from the group consisting of: 
tablets, capsules, caplets, gelcaps, pills, liquid solutions, suspensions or elixirs, powders, 
lozenges, micronized particles and osmotic delivery systems. 

The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomer(s) having the formula: 

O R 
II I 

— C— (CHife— N— CHzCH^OCjH^OOIa (Formula 2) 
wherein n is from 1 to 7, m is from 2 to 25, and R is a lower alkyl. 
The prodrug of claim 24 wherein the therapeutic compound comprises etoposide. 
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The prodrug of claim 24 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 24 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomer(s). 

The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomer(s) having the formula: 

0 0 R 

II II H I 

— C-(CH2) n — C— N— (CH^— N-CH 2 CH 2 (OC 2 H 4 ) m OCH 3 (Formula 3) 

wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, and R is a lower alkyl. 

The prodrug of claim 28 wherein the therapeutic compound comprises etoposide. 

The prodrug of claim 28 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 28 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomer(s). 

The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomer(s) having the formula: 

0 0 R 
II II H | 
— C-(CH2)— C— N— CI^CH^OQH^ N-CH 2 CH 2 (OC 2 H 4 ) m OCH 3 (Formula 4) 

wherein n is from 1 to 6, m and r are each independently from 2 to 25, and R is a lower alkyl. 

The prodrug of claim 32 wherein the therapeutic compound comprises etoposide. 

The prodrug of claim 32 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 32 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomer(s). 
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36. The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomer(s) having the formula: 

0 0 R 

II II H I 

— C— (CH^ — C — N — (CHi)^— N-CH 2 CH 2 (OC 2 H 4 ) in NH 2 (Formula 5) 

wherein n is from 1 to 6, p is from 2 to 8 and m is from 2 to 25 and R is a lower alkyl. 
5 37. The prodrug of claim 36 wherein the therapeutic compound comprises etoposide. 

38. The prodrug of claim 36 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

39. The prodrug of claim 36 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomers). 

10 40. The prodrug of claim 1 5 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomer(s) having the formula: 

OO R 

II II H I 

— C-CCHJ— C— N — (CH2^— N-CH 2 CH 2 (OC 2 H4) m NH 3 + X- (Fomiula 6) 

wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, X" is a negative ion. 

41 . The prodrug of claim 40 wherein the therapeutic compound comprises etoposide. 

15 42. The prodrug of claim 40 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

43. The prodrug of claim 40 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomer(s). 

44. The prodrug of claim 1 5 wherein the therapeutic compound is joined by hydrolyzable 
20 bond(s) to one or more PEG oligomer(s) having the formula: 

O O R l 

II II H I 2 

— C-(CH2)— C— N — (CHj^— N~CH 2 CH 2 (OC 2 H 4 ) m NHR 2 (Formula 7) 
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wherein n is from 1 to 6, p is from 2 to 8 3 m is from 2 to 25, and R l and R 2 are each 
independently a lower alkyl. 

45. The prodrug of claim 44 wherein the therapeutic compound comprises etoposide. 

46. The prodrug of claim 44 wherein the therapeutic compound comprises a etoposide analog 
5 which retains some or all of the therapeutic activity of etoposide. 

47. The prodrug of claim 44 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the polyethylene glycol oligomer(s). 

48. The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomers) having the formula: 



10 



OOO 
II II H II 

— C-(CH2)— C— N— CH 2 CH 2 (OC 2 H4) m OCH 2 — C — NH(CH2)pN(CH 3 ) 2 (Fonnula8) 

wherein n is from 1 to 6, p is from 2 to 8 and m is from 2 to 25. 

49. The prodrug of claim 48 wherein the therapeutic compound comprises etoposide. 

50. The prodrug of claim 48 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

15 51. The prodrug of claim 48 wherein the therapeutic compound is derivatized by 1 , 2, 3 or 4 of 
the PEG oligomers). 

52. The prodrug of claim 1 5 wherein the therapeutic compound is joined by hydrolyzable 

bond(s) to one or more PEG oligomers) having the formula: 

i 

o o 

II II 

— C-tCH^OCzH^OtCHz^ C-0"X + (Formula 9) 

20 wherein n and p are each independently from 1 to 6, m is from 2 to 25 and X* is a positive 

ion. 

53. The prodrug of claim 52 wherein the therapeutic compound comprises etoposide. 
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55. 
5 56. 



10 57. 
58. 

59. 

15 60. 



The prodrug of claim 52 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 52 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the PEG oligomer(s). 

The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG polymers and/or oligomers) having the formula: 

0 R 1 
II I 

— C-(CH2)— N- CH 2 CH 2 (OC 2 H 4 ) m OCH3 (Fonnula 10) 
R 2 

wherein n is from 1 to 5, m is from 2 to 25, and wherein Rl and R2 are each independently 
lower alkyl. 

The prodrug of claim 56 wherein the therapeutic compound comprises etoposide. 

The prodrug of claim 56 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 56 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the PEG oligomer^). 

The prodrug of claim 15 wherein the therapeutic compound is joined by hydrolyzable 
bond(s) to one or more PEG oligomer(s) having the formula: 




(CH2) n CH2(OCH2CH2)mOCH3 (Formula 1 1) 



wherein n is from 1 to 6, m is from 2 to 25 and X" is a negative ion. 



The prodrug of claim 60 wherein the therapeutic compound comprises etoposide. 
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The prodrug of claim 60 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The prodrug of claim 60 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the PEG oligomers). 

A method of treating a mammalian subject having a disease condition responsive to a 
therapeutic compound, said method comprising administering to the subject of an effective 
disease treating amount of a prodrug comprising: 

(a) at least one therapeutic compound; and 

(b) one or more PEG polymers and/or oligomers, each joined to a bonding site on the 
therapeutic compound by a hydrolyzable bond, said PEG polymers and/or oligomers 
each: 

(i) comprising a straight or branched PEG segment consisting of 2 to 25 
polyethylene glycol units; and 

(ii) optionally comprising a salt-forming moiety. 

The method of claim 64 wherein the one or more PEG polymers and/or oligomers) each 
consists essentially of from 2 to 20 PEG oligomer units. 

The method of claim 64 wherein the one or more PEG polymers and/or oligomers) each 
consists essentially of from 2 to 15 PEG oligomer units. 

»* 

The method of claim 64 wherein the one or more PEG polymers and/or oligomer(s) each 
consists essentially of from 2 to 10 PEG oligomer units. 

The method of claim 64 wherein the PEG oligomer has a number of PEG oligomer units 
selected from the group consisting of 1, 2, 3, 4, 5, 6, 7, 8, and 9. 

The method of claim 64 wherein at least one of the one or more PEG polymers and/or 
oligomer(s) comprises a salt-forming moiety. 
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The method of claim 69 wherein the salt-forming moiety is selected from the group 
consisting of: ammonium, hydrogen, sodium, potassium, lithium, calcium, carboxylate^ 
chloride, bromide, iodide, phosphate, sulfate and mesylate. 

The method of claim 64 wherein the therapeutic compound comprises etoposide. 

The method of claim 64 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide. 

The method of claim 64 wherein die therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the PEG oligomer(s). 

The method of claim 64 wherein the prodrug is administered by a route of administration 
which comprises an oral route of administration. 

The method of claim 64 wherein the prodrug is administered by a route of administration 
which comprises a parenteral route of administration. 

The method of claim 64 wherein the prodrug is administered to the patient by a route of 
administration comprising a route selected from the group consisting of: intradermal, 
intramuscular, intraperitoneal, intravenous, subcutaneous, intraosseous, and intranasal. 

The method of claim 64 wherein the disease condition is selected from the group consisting 
of cancers, tumors, and malignancies. 

The method of claim 64 wherein the disease condition comprises a cancer. 

The method of claim 64 wherein the disease condition comprises a condition selected from 
the group consisting of small cell lung cancer, non-small cell lung cancer, testicular cancer, 
lymphoma, leukemia, ovarian cancer, and gastric cancer. 

The method of claim 64 wherein the prodrug is administered as a component of a 
pharmaceutical composition comprising: 

(a) the prodrug; and 

(b) a pharmaceutical^ acceptable carrier. 
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8 1 . The method of claim 80 wherein the pharmaceutical composition is in a form suitable for oral 
administration. 

82. The method of claim 80 wherein the pharmaceutical composition is in a form suitable for 
parenteral administration. 

5 83 . The method of claim 80 wherein the pharmaceutical composition is in a form selected from 
the group consisting of: tablets, capsules, caplets, gelcaps, pills, liquid solutions, suspensions 
or elixirs, powders, lozenges, micronized particles and osmotic delivery systems. 

84. A method of treating a mammalian subject having a disease condition responsive to a 

therapeutic compound, said method comprising administering to the subject of an effective 
10 disease treating amount of a prodrug comprising the therapeutic compound joined by 

hydrolyzable bond(s) to one or more PEG oligomer(s) selected from the group consisting of: 

O R 
II I 

— C — (CH 2 )^ — N — CH 2 CH 2 (OC2H 4 ) m OCH3 (Formula 2) 
wherein n is from 1 to 7, m is from 2 to 25, and R is a lower alkyl; 

O O R 

II II H I 

— C-CCHz)— C— N — (CHdf— N-CHjCHztOCjH^OCHj (Formula 3) 

15 wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, and R is a lower alkyl; 

O O R 

II II H I 

— C-(CH2)— C— N— CHzd^OCzH^ N-CHjCH^OCzH^OCHj (Formula 4) 

wherein n is from 1 to 6, m and r are each independently from 2 to 25, and R is a lower alkyl; 

OO R 

II II H I 

— C-(CH2)— C— N — (CH 2 )£— N-CH 2 CH 2 (OC 2 H4) m NH 2 (Formula 5) 

wherein n is from 1 to 6, p is from 2 to 8 and m is from 2 to 25 and R is a lower alkyl; 

0 0 R 

II II H I 

2Q — C-tCHi)— C— N— (Ciy— N-CH 2 CH 2 (OC 2 H 4 ) m NH3 + X- (Formula 6) 
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wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, X" is a negative ion; 

0 0 R l 

II II H I 

— C— (CH^ — C — N — (CH^ — N- CH 2 CH 2 (OC 2 H 4 ) ra NHR 2 (Formula 7) 



wherein n is from 1 to 6, p is from 2 to 8, m is from 2 to 25, and Rl and R2 are each 
independently a lower alkyl; 

O O O 

II II H II 

— C-(CH2)i^C— N— CH 2 CH 2 (OC 2 H 4 ) m OCH 2 — C — NHCCHJpNCCHjJz (Formula 8) 

wherein n is from 1 to 6, p is from 2 to 8 and m is from 2 to 25; 

O O 

II II 

— C-tCH^OCzH^OtOy- C— 0"X + (Formula 9) 

wherein n and p are each independently from 1 to 6, m is from 2 to 25 and X+ is a positive 
ion; 

O R 1 
II I 

— C-CCH^N-CHzCH^OC^XnOCHj (Formula 10) 
R 2 

wherein n is from 1 to 5, m is from 2 to 25, and wherein Rl and R2 are each independently 
lower alkyl; 



X" 



(CH 2 ) n CH2(OCH 2 CH 2 )m OCH 3 (Formula 1 1 ) 
wherein n is from 1 to 6, m is from 2 to 25 and X" is a negative ion. 

The method of claim 84 wherein the one or more PEG oligomers) each has from 2 to 8 PEG 
units. 
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The method of claim 84 wherein the one or more PEG oligomers) each has from 2 to 6 PEG 
oligomer units. 

The method of claim 84 wherein the one or more PEG oligomers) each has 2, 3, 4 or 5 PEG 
oligomer units. 

The method of claim 84 wherein wherein one or more of the the PEG oligomers) comprises 
a salt-forming moiety. 

The method of claim 88 wherein wherein the PEG oligomer comprises salt-forming moiety 
selected from the group consisting of ammonium, hydrogen, sodium, potassium, lithium, 
calcium, carboxylate, chloride, bromide, iodide, phosphate, sulfate and mesylate. 

The method of claim 84 wherein the therapeutic compound comprises etoposide and the 
disease condition is an etoposide responsive disease condition. 

The method of claim 84 wherein the therapeutic compound comprises a etoposide analog 
which retains some or all of the therapeutic activity of etoposide and the disease condition is 
an etoposide responsive disease condition. 

The method of claim 84 wherein the therapeutic compound is derivatized by 1, 2, 3 or 4 of 
the PEG oligomer(s). 

The method of claim 84 wherein the prodrug is delivered by a route of administration which 
comprises an oral route of administration. 

The method of claim 84 wherein the prodrug is delivered by a route of administration which 
comprises an parenteral route of administration. 

The method of claim 84 wherein the prodrug is administered to the patient by a route selected 
from the group consisting of: intradermal, intramuscular, intraperitoneal, intravenous, 
subcutaneous, intraosseous, and intranasal. 

The method of claim 84 wherein the disease condition is selected from the group consisting 
of cancers, tumors and malignancies. 
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97. The method of claim 84 wherein the disease condition comprises a condition selected from 
the group consisting of small cell lung cancer, non-small cell lung cancer, testicular cancer, 
lymphoma, leukemia, ovarian cancer, and gastric cancer. 

98. The method of claim 84 wherein the prodrug is administered as a component of a 
5 pharmaceutical composition comprising: 

(a) the prodrug; and 

(b) a pharmaceutically acceptable carrier. 

99. The method of claim 98 wherein the pharmaceutical composition is formulated for oral 
administration. 

10 100. The method of claim 98 wherein the pharmaceutical composition is formulated for parenteral 
administration. 

101 . The method of claim 98 wherein the pharmaceutical composition is in a dosage form selected 
from the group consisting of: tablets, capsules, caplets, gelcaps, pills, liquid solutions, 
suspensions or elixirs, powders, lozenges, micronized particles and osmotic delivery systems. 
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